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(57) Abstract: 



PURPOSE: A structure of chip scale 
semiconductor package(CSP) is provided to 
increase mounting density in a main board by 
making the size of the semiconductor 
41 package approach the size of a 
« semiconductor chip. 

CONSTITUTION: A plurality of input/output 
pads(1 1 ) are formed on the surface of a 
semiconductor chip(10). A printed circuit 
board(PCB)(30) of a rectangular type is 
bonded to a bottom surface of the chip. A 
circuit pattern(31) is formed on a surface of 
the PCB. A conductive pad(35) is formed at 
the edge of the circuit pattern, dented inward. 
A plurality of conductive wires(42) are 
separated by a predetermined interval, and 
polyimide(41) is applied on a connection unit 
(40) to prevent contact between the 
conductive wires. The conductive wire at one 
end of the connection unit is bonded to the 
input/output pads to be exposed to the 
outside of the polyimide. The conductive wire 
at the other end of the connection unit is 
inserted into the conductive pad formed on a 
bottom surface of the PCB, and a solder pad 
(37) is formed in the connection unit. An encapsulating material seals an upper surface of the chip 
to protect the chip from the external surroundings. A plurality of solder balls(32) is melted and 
bonded to the bottom surface of the PCB, and transfers the signal of the chip to a main board. 
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(54) 8 £311 M tt£SI ^3E §4 HIS 



£ 1 £ Hail H&aie! M OiSIIOI ehEJB UEffc« BB£0IQ. 

£ 2A gj £ 28 fc s are oil 21 e a ^31^ esa hh 21x121 u&t« bss a aaEoia. 

£ 3A LHXI £ 3E fe » US Oil 21 B S ^5HISi BEXH HH3IXI2I H|£ a o^i UEffcH &££OIC}. 

- ¥^0)1 □ » ¥^2j - 

10 ; aEfll a(Chlp)11 ; HHE( Input/Output Pad) 

20 ; astxn 

30 ; Pie(Printed Circuit Board) 

31 ; s}^ mi© (Circuit Pattern)32 ; ^CH M(Solder Ball) 

33 ; ^CH O r ^H(Solder Mask)34 : ^CH M §ijE(Solder Ball Land) 

35 ; £££ M E (Conductive Pad)36 ; 2f U (Guide Hole) 

37 ; £LH HHE(Solder Pad) 38 ; 4* XI 

40 ; 2^ ^B41 ; MdlOIDIE(Polyimide) 

42 ; 2fOI 01 (Conduct i ve Wire)50 ; 8 XI 4>Er 

l 



at&oi ^&h= Jig si j got si m&Jim 

S m B!EM HH3iX|(Chip Scale Semi -Conductor Package)^ ^£ §J X||£ "JSOII 3& 33 2£ t^p. 

my\\ 8S»a asai at si¥si 1132^0 s^spi ?jaH Bxidfe EH3ixi°i 33ie e*£»i iisi 331011 =? 

=?bmO\ Oiiei ^012 HIS &80II aCHA] ej4fl 3|go| ^ ^ Qil o_h EH&ie 1 

#mn ^x^ei stolen ssi si^o^a] s§2j e^sim uma xi 312121 sata 31 am- 4* at a ^jiib y 

Bf£«| EH3|Xlfe 2X| 115 Sj bH^OI ^SEjCH 9SJ £Xf §y S3 SIS S3 Ui PJXI, 

s3|, 3313, 2 1 311 3 ¥6f 2IS 21 ¥ 1132^9 MS6f]l #31 BEHI S°| #^8 2l3». ^CH£fAI3|3| ?|6H 
£IE HMfflOm 2J±H 1|£ 31 © §i 0|§6H Oil£I SES2J Ala 2J/S<* &»§ SX| ^1 0IS6KH WXIe* 

Oiaa M3\XU= Oia SB?* a^QI SEOIIfc QFP(Quad Flat Package) §J TQFP(Thin Quad Flat Package)^ H r 2i 

HI XI (Fine Pitch)ffS ^tt ^ 81 8 3d|E (H2II0I HH3IXI(Bal I Grid Array Semi -Conductor Package ; 016* 
BGA M 51 XI SI- S»)^ »2 2ia. 

#3| BGA EH 3 1 XI 21 £ 1 Oil EA|§j til 2} ^0\, »£| £2MI£I ^3Sf# 4= XI 5f»«(0|» f ^3Sf# 4^ XI 

(25') a sens ^aiem 323 #¥ g&¥oii »exi sdo'joi a*rai(40')s a*t8 4* as^i poi a at a 

3(21*) ^ 3 m ^ nH@(23')OI §#E|01 a3 SEff SWOIIE EH@(23')m §#e* ^ 

?]xi(Sandwitch) 1EH5 SUtAlffl * &HS0II 3^ XI- ^X|2] #CH 0J£3(24')B OISSKH iJ3|| °|g gjffl §EH2] &]iH 

sis ?ib(2o , )« mm *H£5 »« n g&¥oii »£exii s(io')oi a*wi(40 , )s a^aoi an, #3i ado'ja 

515 flH@(23')^ S£E^ aOKM(11')£ SSad a^CM, #31 ^3*^ 4^X1(25') SBSI IIHe(23 , )2r #H 

£1 H5 1^(23' )S 0I0K28' ; Conductive Via)5 ^1^01 an, #31 HH2| SI5 HH©(23' )0il^ ^CH 

■ S1E(27')3F S#£IOi 2I2DI, 3 ^CH ■ ^^(27')0ilb DUei SE(Main Board : £2 Oil EAIflXI &g)5°J EJ 

^eei ^ch »(26')oi m*t& gen ao. oi^iai #31 c^oi s^(2D sj nHe(23')^ ^ 
o*8 ois»a e^s^H, #3i asa stio'ia aoiwdr) ^ ii^ ^xi(25')2i #aoii as nHg 

(23' )8 2I¥°I 0ia3fX| ^3HS¥E| S^sPI 5\m e«# MX! HI (Glob Top) 5b OII^AI gH^§E(Epoxy 

Molding Compound)M OlgoH BfllOO'IB 8d& £101 acf. »H #31 BGA EH3|Xlfe BEXO Sl(10')2| ^^3f 9 

£# aOIOKll 1 ), #¥^l sJ^ DHe(23 , ) i SE# blOK28'), 5r¥H| sj^ IH&K23'), 8 ^E(27') 3^13 *CH 

8(26* )8 SoHAi (H|oi s^Q^I ^o^AI ^ £ X]\ gjOl ^S6r£^ £26^3 a^ 51 01 CI. 



nam #3i& ^p^sj bga eh^ixi^ asai g]2j 331011 hish 3 sessi ei^H ^1^ 3ieoi e ¥nia xfxiau a^oi 5E 

e BXiaS HEM S§ ^fMfAi §#S SXI ^A| ¥El3t 331 IH^Oil #3| BGA EH 31 XI # Oil 21 SECHI *J#A| 3 U% 
XH6fA|3lb B 6! 01 £13 HQ. OIH» ^#^ ^XH ^ Ail HI SIB AM Oil aoj/d 3 Mfil SEOII 8 

#H 4 afe 01E[2J QB &X\ ±X\2) ^# §«M ^AIUH^AI CHI o] SE£| ^^011 ^S^l 7?|X|3 SE&[ SXf X1IM 
21 ±mm ^ All Oil ^8H S^^Aj ^§612 a= 5?0|Cf. &S #3| 2!±H 3I&2] SIS JIHeg CHI li#£|3| rm^ 

Oil 3 SS0I ^SoHXI3 #31 BE» 83 #31 EH^M ^^A|3|3I flff 2[0ICH ^BE 2[0I 
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Oi £CH §x|Oil £|6H £X\Z$21 2f32£ 2g£l^l ffH^Ofl ^£0! lOiJIH Jf^OI kOHIfe BSOI 

£ SSg &3l2f ls h S ^fll§§ 6H3SPI ^16H BBB 22£, B £ H g§ 2I¥°J fiSC^I ?|8H gXI 61 

fe EH3IXI2J BSESI §21 321011 ?£S ^dlSKM CHI ei £^2| ^013 SEB 3312 SICH 

m ei±H sjs ^i&si ^ a oil ^ sis imae §gam ^x^ei ^oich s§§ si^°sai ^321 2£sfe simoi 

Xi}R2| ill UEfy ^ a ^3118 BSEJM EH 5 1 XI 2] ^2 ^ «|£ i3§ fll^mfedl 



&D\m g&BUl 9I8H S ^SOll 2IB a ±31IS B£»l EH 31 XI 2J ^5b, SXI- SIS £X|- % HH<y 0[ *j§EIO| 21 

n s^oiib a^Hj iue^ bseioi &fe bes a:a; Bsa a 21 xi2oii gxrxiis/d a^Eioi 

820{[ SIS AH© 01 g^EIOi ^n: M^e 2^2] 2±H SIS 3IEKflh #J| BE XII S2| HHES 241 SIS 2|B2| 

SIS HH0OII 2^1^125 3*2f 21A|£j 2^ ; #21 BEJ9 Si 2I¥2| ^2^¥8 fiaoW ?|6H 3 BE*1 a 

2J &¥ S2S ^ gXI £PI 2±H SJS 3I&2I XJ20II 3 BE*i! S2| aju Qj|oi 2^A|31 ?| 

6H 1^9 Of 4- 2] ^CH Me S»»0l 0I¥CH£J 3im ^SHS BCh 

E°| Ah^i^ SSS^I ?|oH £ ttSOII 21 B S £31181 BExfl HH3IX|2| WIS 4^X|2| ^ 3 Oil S 

£^ mg|o^ eh§is sas^s/H oi^n j\^m M&mt= ej^H sis ^ibsi #2011 a^as/d 

Cf4*2J 2J/#^ HHH^I- B£»l HI g^fb B3l2f; £D\ BSXII a£| gJ/#§! flHH2f 2±H SJS SIS 

HHee 21 AIS 2161b B£» H2| gxi 4-&^S gXia^fe B^j|2f ; &J\ 21 $\ SJS 

^IB2| XiSOII CHI ei SHS2I ^J/g^ ^B2i #Q MS §^A|5lb B5||S OI^CHS l§2^ &C|. 

01 6^ ^ ^S0| 71^ ^O^OIlAi e^2| }|ire Xf^f- S iil gOISMI ^A|^ 4= 2iM §£S ^ &S0II 21 

» a he« 2H^ixi2i ^s gy □ wis ^§ i¥9 see s^mc^ ^ Ail ^sam BQ. 

£ 2A S £ 2B fe S ttaoil 2|B a ^ISi BJEXII HH5IXI2] UEiy g aHEOIP. 

a xi s 2A on £ai@ Hf£f aoi s waoR sib a ^^i^ BEa nH3ixi2i ?5b, sxf sis 91 m&o\ ^ 

SEId SSOJIb Q^2J <^/mm HHE(H)^ ^^EICH 2iz=r 8(10)01 ?Jx|E|0i 2i^3, 4tD\ BEa a(10)2| 

Xi^CHIb a*tfll(20) UH^SPlSfe 0||=AI(Epoxy)SA| 214fl US 3ie(30)2| ^SSf^ 4= XI (38) ¥^0l 3 4901 HQ. 

0\D\M &1\ ei^H SIS ^|»(30)S ^SSf^ 4^X1(38), SIS nH@(31), ^CH S ^H(34) ^ #CH D^B(33)e°S 01^ 
OIXI oiS ^Ci ^?X{\™°^ ^@6f3 ^SSf^ 4^X|(38)M ^l^ XHSS AH 3 5f¥0ll °4°42gAI O^^l 

a^isb ^ai oigaFoi mmmn Mmsm sis EH@(3i)g ggam ^n, 3 sis nn@(3Doiib ^ch s 

(34)^1- 2|2t CH g^EIOI Si^ffl, 3 M ^E(34)M XII2IB SJS HHB(31)2| S^Oife 3 SIS EH@(31)g 2I¥2| 

^3£S¥Ei SS6^l ?I6H H^Xf 4^X19] #CH 0^3(33)^1- 3UEIOI SiQ. SEB #D\ SIS ^IEK30)2| 6f¥ D\ 

s waoii flaa sis ma (3D wife iih^os)^^ m^ejch ^^eioi am. 

BH ^^1 BESI 8 (10)21 W^(U)t= 21 ^B(40)^^Ai oi^j 3|B(30)2| SIS DHB(31) ^, O. SIS 

HH id (31)011 2t^| 21^ HUH (35) Oil 2SEIOI SifeCIK ^>0| 21 4^E+(40)^ D4^2J £££ 2fOI 

o^(42)^^ ais s^afxi &sni 52011 Baoioi = (4D^ £sejo^ «b»m e^i^ 4^ ejch 2i^Di ejbhj si£ 

« 2fOIOi(42) il(10)2| °J/#^ EHH( 11)21 4^ SX^m ±mQO\ 913. QB HB2J SfOlCH 

(42) 2±H SIS ^IEK30)2J ^¥2011 S^S S££ HUE (35) Oil 2^3 4^ ^CH HUE (37)^1- BED 01 

0I = (41) He(Polyimide Fi lm)0ia. 

3 dlH ovSExil 8(10)S 21 ¥2| ^2^0 fiffiCPI «M 3 ^¥2 S20I BXI 4^2^S gXIEICH SifeQI «5| 
8X1 4^B^Sfe Oil^AI MS SH^E(Epoxy Molding Compound) U ohav ^X| HI (Glob Top)^^ AfgSJ^a. 
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SE£[ £>0| 3IB(30)2| XH^Oilhr 3 U(10)BJ CHI el SE^ 2i*A|31 ^Jl ^j6H Q^2J ^CH S 

(32)0! §^£ICH Ol^OiXI 

£ 2B ^ ^ ^g2J H ±3\\<M BE SI EH9IXIM UEjy S££^A| A^B 8#2| BEHI ( 10)01 A^B gAjoj oi^ 

3i»(30) ^aiaissfe m&mg 4* xi (38)21 #e«i a*a(20)s/d gsraoi &3 £Pi besi a (10)21 

JHE(11)te 2^ 4^B(40)2J 2fO|CH(42)^|- 2^ 2^301 Siee » 4 SEe! Ahjj q^oj 2£ ah 210101 

(42) = Ai^ S^?aXI 8^3 ^2aE=l §£I0I0IE(41)3|- 2JMI-3 »te 95f SI-CM #31 BB| 01 DIE(41)S £1 4= 

EM 40) 01 «BB 3TE* mn 30IP. 0\J\M &J\ BES H<10)2| 3J|2f B±H g ^ 3|B(30)2| 33|fe D\ 

2j hi^s a^ie o\n spi disoii oibib eh^ixpi- chi ej seoii *J&asie tm 3 se:^ aai i^n m ^ at 
a. 

SB #31 ei^H SIS 3IB(30)2| CH^fl &»2| SSSOII^ £§2| BLH ^g(36)0| m£BO\ Site HI 0|^ #3| ^ 
B(40)S 2i±H SIS 3IB(30) 3S BE»I S ( 10) CHI B^AIi! N 2.HJ) S ^ 9X^m B[J\ $\m 5 OICI. 01 

^lAi 50^ mx\ 4^be^ gxia^ s^e eaib sies £ 2B oii/dfe gxi 4-&01 ssaxi ar^ #ehm seaib 

380ICL 

E 3A UjXI £ 3E fe B ttSOII 2| S r^lgJ BEH HH5IXI2J ^gf UEftH BSEOICI. 

eaib 1*01 » »goii 21 e a ^isj be»i eh5?ixi2j his sag, eixn &j±h us ;ie(30)§ e:*!s 

¥E] A|SfBDK ^X|(38)S ^blSHQ 3 SB2| £££ ufg>~ Ul»S|»3|Ste BJBfos gj^ ^ 

(31)M taaa, 3 SIS HH@ (31)011^ EES- ftCH M 2!E(34)S g&SFDI 3 ^3Sf£ 4>XI(38)2J iiBOIfe SJS EH© 

(3D2J- 2^a^il 2E£ HHH(35)M gflSO. 3d|3 ^| ^CH M ^1H(34) ^ SHH(35)S HI2IB EH© 
(31) S^g #CH 0^3(33)^ SUmOl 2J¥2J OIM^OIU SggJo^^EH Sit 4= BCf. 0\J\M 

eh^(35)^ eavoii m^ m2i msmw , seb 401 ei^ ^iB(30)2i &m m&o\\= 

?s(36 ; tAiaxi iaw. 

OlOiAj #D\ ojiH sl^ ^IB(30)2| i^lf^ 4^X1(38) ^edl 3^HI(20)§ SE SSKX Ch^2] 2J/#^ HHH(11)^ 

siswi ados s^a^i a^ai opiai ss,^i(20)^ oii^aim oig^oi j\m bh^^sm. 

3d|3 BEfll a (10)21 EJ/#^ DH = (11)2J 21iH 3|B(30)2| SJ^ IH@(31) ^, 3 SJ^ EH@ (31)011 

EHH(35)g £S 4^B(40)o^ A]^ ^gA|3I^G|| OlffH 4^1 &[£xll gj(10)2| EJ/#^ EHH(11)2f 2^ 4B(40) 
2| 2^0|01(42)S TAP (Tape Automated Bonding) iS£g SIX! BSB Pi, 5IB(30)2j S££ EHH 

(35)21 ^B(40)2| CfE ^E+0)l ^CH EHH(37)01lb ^§2| ^^o^OI ^01 MOIfe SS2§ S^AI^jQ. 

01 ^1 AH TAP ^gg ^l^2J ^z^21 2fO|CH ^gHI^ a^j Mdl 0| □! H(41 )^ aJWOIS D^2| 

2}0I01(42)S2J ^£X1I a (10) OH Q^S\ HHH(11)0il ^IxIM §^8| ^ ^¥0IIAI S 

°JS§ OlgahOI B^lOil 218fb 5!°^ 3 AIBOI 6J^Sh3 M^MOI ^XH6| if^a^ SSOI 91Q . 

3BI3 &D\ ySEx-ll a (10) em 2J¥2J tfgo^EI SsSPI ¥I5H ^Ol ^Sxll a(10)2| ^31 SXI 4B(50)°^ g 
XI6MI a^QI OlttH ^Ol SXI 4B(50)^ ^&.^21 Oil^AI MS §flf§E§ Mg^OI CHI AH gXI8^U SE^ 

8X1)911 ^Pl BEfll S1(10)2J ^¥011 AH ¥£13 ^61^ ^Si Afgo^OI AlAItt 4= 2^^D1 , ^| 2iiH 9IB 
(30)2| XHSOilfe CHI oj SH^2J °\/m^ 4^E+0I ^CH M(32)e AllJo^Aj S CHI 2|& a r^5HI^ &h£x1l EH 3 j XI 

^i- &^a^ ^oicK 

e bi^ ^,^121 gAioioii b»w aiawiaxiB oi^ioiib esaxi &3 g ^soi ^i^ mokhiai s^2i 
xtoii 2jen b ^S2i Aj6n» sioiuxi atfe s?i lhoiiai oia ^xi2j ^aioii^i- 501a 
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z\m sxim^ ih^ixisj hjis bes ssi h:moii ^ss ^tnmoi miei shoiiai^ ^jem ^om se^ 

XII £ ^SOil SICHAi 21^ m^. D\B9\ gjSOIIH US EH © ^ gSsKO £»32J 21 01 01 g§i gl^ESAI 3§£| 

b^us Bimoi xp^si tit UEiy 4* n ±ais be*ii im 3 1x121 §y his ss§ *iis»= 20m. 



(57) &?2t g& 

s^s 1. r&ou q^s\ Q/m^ w^it t*as bsehi s:an &3i beai ^2j aaoii s^ais a«taoi si^m 
aeon sis nneoi tj^aoi 212, spi usnne^ iiBei majaaont g= n^ei se^ eh^^f h^eioi 

sib ch^ a^b essj am as a^sj &o\o\d\ ^§ uiai oi^sjo] ais a^mxi &s^i ssoii^ 

#£|0|Q|H^f g{*||S SESEIOi S05MI 4= 5\0\ S!£01, gJ&2| 2E£ SfOIOi »£H a 21 gj/^ 

^IIHH2f SSSJCH M£I0|0|E 21^ EgSICH «IQ, OB E££ 2f0|0i ¥^8 #31 ei±H US 2I&2J XI £ 

Oil 2E£ HHEOII £t£J9CH ^CH IIH^^h S£@ Ha^ea: »EM S §1 ^3£S¥Ei 

MSPI ^SH 3 aSEM S21 S^M a« SX| ^B^; &DI &!4I US 3IB2| »H0|| 3 BEfl S2| (HI 

°] SES SBAIS 3^1 ?|5H Cf^B] ^CH M# Sim 01 0I¥CH2 ^§£3 ofe 21 ±9\\m M3\X\°\ 



2. ansroii sioiAi, ^oi ej±n us ^i^g 3 org g^sfsj i§e ¥^ ^oti bj lb ?aoi i^soi 

S^S 3. ggifS 4^X[^ SJ20II 2££ b 4 G 42^ US HHSM ^SXhB|2| SIS EH& ¥^CHfe XI ^ H 

^ 4=E+m-Hj soi^ ?i§K)i lh^o^ Efoi £££ hhe^i- &]in us D\mm bduw, qj\ 

2i^H US D\&2\ SfHOII S^SISAI P^^l ^J/#^ HH^3»h Si S^m^ B^I2f; Cf^SJ 2f OICH 

o\ ^§ ^ai oi^ejoi ais s^eixi &s^ #aioioi£S awoiiiffl Q/mm sheoji easiE^ seioidi 

E £i^£S £^EIH El&g ^^l 2££ ilHHOII ^2JEi£^ ^CH EHE^h H£9 0l§6f01 &h£X|iaa ei^H 

us^iee s^i^i^s s^a^ B^im; a£x-ii s°i ^rea sxi ^ens sxio^ E+^isf; ei^ us 

Xfl BH3IXISJ Xi\Z ^S. 

S^S 4. 938011 %L0\M, &D\ BEfll S3| HHE2J- 2^ TAB (Tape Automated Bonding)^ 0IS8KM 

xi si ai£ aa. 
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